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T> 0.1 M%J«Ji. 300 W&%&.rx:&^. ^^3^1~3®V>1'ti*\lC!«ipV'> 
5^3«>A^6)J&y, #MffiiilX'^^J^ h;i/tCfeV>T623 KJg;^±{C/ND>!f>-^^^^® 
[W^:®6] ^M*^ Ti^ Si. V. Sn, Sb, W, Nb, Bi. P, Mo, Cs, Ge 
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sRX'^^ h;i/K:^v>T. nn%mmi^K.mm^n& gn 1.950-2.030 <Dmm 
1 0 ] iifiaii^b^ ^ y^%mmm7K ^ y (smt?!!^ u e s r 

X^^^ ^;^K:feV^T, gffi 1.986~1.994 Klfilg-T S If- Sr^-T It^^ 8 

[^*:S14] /1>r>3f-^4^*^>!r-rm^b-^t>T'feS, M:^]Sl~13®v> 
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UT, 0.1 300 ^M%&.rx-&^. m^m6^is<D\,^irMHzmm 

:tyt.T=.\%'7 ^ :^y h ^ :^y\i- ^m-t ^%(OX&^. ^^^16> 
17* fct4i9K:fBS®)tM^n — > ^IK„ 

1] ±mi^. Ti, Si, V, Sn, Sb, W, Nb, Bi, P, Mo, Cs, 
Ge, AsfeJ:t>^Ce7b^e>^lin'5^I?^< i:=fe iST'feS, |»^3gl6«^V^ b20©V>-rtl 

[M:^3g2 2] 7^^'^f»{)^iS^^&<5M^3Sl7fej:m9~21®V^^^l*^^C 

SRy^/^^i^ h;i/lCfeV%T, orm^temiif^Klligffi 1.950'-2.030 ©^tCfcf-^^*^ 
T"^^ *f S S ^teM^ n - 7^ > i^IKo 

^^m^ir^miY.^9y^%mmtA^y^-W(i^}i^^m't^%mmn-^>( 
yifrnx^-ox. mkit^^y^^Mmi)^^ mm^mm.mc^^^j^^^^mn.r> 
^M^^M^bfeE sR>^^i^ ^;^^cfev^T, -siu^mMmcmm-^n^ 1.9 
50-2.030 <Dmma>miz\^-^i)'^^ ■s!m^mmw±mz3^^±<Dif-^mm^ 

iW^^ 2 5 ] |&tBm-fH5^ ^ >M^il{^j{)^77K J: y <BM-eM^ b E S R 



3 



ffiiE# 2003-3031694 



^2 003—0 12492 



IJ^'^^ ^;l/^CfeV^T, g-fit 1.986'-1.994 fC^SI-^tf-^^Sr^tt-S, M*^23 

CO 0 0 1] 

[0 00 2] 

[0 0 0 3] 
[0 0 0 4] 



4 



ffifa£# 2003-3031694 



#2 003-012492 

[0 0 0 5] 
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mm-xmeKit. esr:^^^ hjviz^\^xsmfi^ 1.930-2.030 ©r^ics-o. 
&.±<D\^-'^^mh. ■eti&®tr-^*t»®:^:^i^-^*^g^» 1.990-2.020 

[0 0 0 8] 

m^:SCm 1 ] 9 - 262482#<^^ 

mm:SCm 2 ] #012001 -205103#4it#. 

[4#ff 3 ] ffl|^<&remoo/io706#/^ yyuvh 

mm:^n 4 ] #^¥io - i4653o#<^# 
[i^ffsrms] i^ff^3252i36 -^mmm 

mm:Scm 6 ] #g|2001 - 190953#<2i:^ 

[##ff 1 ] B*^t:^^IS8, p.1084-1091, 1986 

[0 0 0 9] 
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[0 0 11] 
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[0 0 12] 
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&.±0m%izm^^. 2^5:mMA»$fe{C#M2002-321101#^CfeV^T, TIB (1) 
~(4) CDV^1'^^*^^?m^$tl. ^*b<liTlB(5) ©'ffi^fe^-f^, nrm^©M 
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[0 0 14] 

* 7 ^ ^ > h > tr - ^ -r § o 
[0 0 15] 

(3) ii?3a;< 5 K0?a^-^. E S RX'^^J^ h;i/tCBrm3^MM^tCl^g'fit 1.9 
50-2.030 (D^lCtf-tJ^A^HlW^tl, ^lf~tJ'A^HiPMTT'«ll^6«riCMMS4X3& 

[0 0 16] 

v^T, nnnmM^K.mm^n^ sm i.95o-'2.o3o (Dmmomiz^-^'^'^^ «r 

[GO 17] 

(5) 77Kj:y<S?aTS[f^L/feE S R:^^i^ h;VJCi3V>T gM 1.986—1.994 IC 
CO 0 1 8] 

V^^i±|a(3) %b<tt(4) *fcli(3) %b<«(4) i: (5) ®ffi^5:*U A^or 
[0 0 19] 
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K«%J^T S J: -3 J&*T'-^tfc 
[0 0 2 0] 

[0 0 2 2] 
[0 0 2 3] 

, ^*b<»Ti, Si, V, Sn, SK W. Nb, Bi, P, Mo, Cs, Ge, As;fej;U^Ge3^)^ 
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mit^-ityK.MhX 0.1-300 jSS%i:«iSS-e^^S-ti:Sri::«)W*bv>, ^ 

[0 0 2 4] 
CO 0 2 5] 

[0 0 2 6] 

mt. ^^rKmrn-t^^m^M^^t^m^t^^y^^BrnK^M-t^o 

[0 0 2 7] 

iMJc^v>T, :^^mxmmt^nm^m^omit^^y^^Mmi-^^(^± 

9 2003-3031694 



#2 003 — 0 12492 



fe^b. -'^w±mj^n^y^mt)^mit^^y^'^i^^^'^^> mitmit^- 

[0 0 2 8] 

Ea:^^b5^^>(3!)J:e)5&MXn ( M=^M, X = /Nn>if>, n=^iS[) 7?^$tl§ 

tt, (o) , Tfcm^, ry^y (T>^-r) . r;i/^;i/T^>> t;i'=¥ 
ji-^y^y^y. 7x^;^j^x7>r t;^=¥;i/, r-fe5^-b> 3&e> 

[0 0 2 9] 

;\nffyii\^x\t. yvm. a'^7^<^>v^i•tlA^#3fiT•% <fc <, 

[0 0 3 0] 
[0 0 3 1] 

iB^^L{Cov%Tli#lC|55^ti^<. :t^V (O) 1?^, tK^S, T>^> ( 
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ji^^jv. r-feT^-b. *;i/3K-;b, «:e>t;^ictru }£^vvjvm(D^^m^ 

[0 0 3 2] 
[0 0 3 3] 

T'feoT*), TC^^feli^MMilbTii:..- li. Si, Zr, AU B, C, P, Mg, Sc> >r 
, Cr, Co, Zn, Hf, Fe, SK W, Nb, V, Sn, Bi, Mn, Mo, Cs, Ge, As, Ce^if 
*^Ma^$tlSo rODe»t>, P, Si, W, Nb, Mo, Cs, Ge, As, Ceft, i^^-ffc-^® 

•o *"C'%, Ti, Si, V, Sn, Sb, W, Nb, Bi, P, Mo, Cs, Ge, ks^ 2:XfCei)-^h 
[0 0 3 4] 

IC*%JSi^J^a'r-5ri:*W*bv>. 0.1 ^*%7^aco»T'». M-fb^^^t^tCRrm 

±mit^mtiK sg^M^atcj:y#Abfc^MAn>?f>«*fc« 
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^i^tc A n >?f > «:^tfi®^<30^^>r > & S V^ I* 7 ^ y jji > b :^ > ® l^- ^ ^ 
[0 0 3 6]' 

V)\^<om%\%. ^m^^^^^wm-^-^. j^io-^-io"^ lorr * 

[0 0 3 7] 

An>^>S:'^^f'5^'fb^3? ^T'&oT:^. #?aHJill:^'^^' h;i/K:fev>Tli?i 
T573 Kj:y<£MMlc#:&tS#^lcid:, AO^f fcliAn>y>-^*%Mi:^ 

[0 0 3 8]' 

#Mffiiil^^i^ h>n/lCfeV>T573 KJ!^±{C:5>^->r7r>feSVMi:7^^^> h-f 
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[0 0 3 9] 

g-lii 1.950-2.030 ®^lCif?;&<il*jlOCZ)tf-i^d^lili^tl, ZKDESRtf- 

^s-gp<D5feM^ii. 3Com 1 5 K^mu<D't^x(Dum^mr'm-to 

[0 0 4 0] 

E S R X b ;i/W^^(3D-5rm3^ ©MMld:. a n ^ > ^ > ^-fe ?^ ^ .. 

i:*^^*bVNo E SR0M^#a^ii#Jctim^*i'-r, :f?S'^:^x#H 
[0 0 4 1] 

. mytmm<D^^nt>o :i(Dmmizmnr. ^u^^mmhxE SRx^^ h)}y 
^mmts>t. m^-f<ommx\,tmntst^^ gm 1.950-2.030 (desr}^-^-^^ 

[0 0 4 2] 

ESRx/<^ hMjimmi(Di^^^^-t^mi\^'^^y^^Mm(o-mit. ^ 
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\i^mu^f^^Mmzmm^^^ sm 1.950-2.030 ®igH®s:^:tf-^^}6^ orm 
^^it^(D 3 ^&.±<D If - ^ ^m^ms^m-t s e» n 2 s^^-t » y 

[0 0 4 3] 
[0 0 4 4] 

ESR:?^^i7 hJVK^n^ SW. 1.950—2.030 {Cfel:t S t?- ^ h U V h 

2/^^:^>a/^?$>y. iii^9(fi2iiaMi&#^^i^) p.45-48, i963 ica^$tis^e>ic 

[0 0 4 5] 
[0 0 4 6] 

20ESR:^'<^^ ■5rm3t^M^-K^S:i-^<'^t«ti^i:.N6«;^gtIS:m:'^-t 
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mm t ©sus*^®- »j #«i v^ d A> ^i^^i^iHs^^® tc#^"^^*^ - ^ ^ 

[0 0 4 7] 
[0 0 4 8] 

X'm^hr:^ESRy^^^ h)\^K^^^x. sm 1.986-1.994 tL^^'^i^^Km^^m 

[0 0 4 9] 

:^^mxm\^^m^'^^>^^mmiz^i-i^mit^^y<omi^it. 4¥^^x% 

[0 0 5 0] 

jL^)\,^-^Mmm mmm^'^mmmn.^) (Dj^m\zm^^^z.iLis^x^. m.^ 
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-erfc^js^-^^jjj^'^^ D jK y -f V >K u m"^ ^ m-^, rsm® M^b^ 

[0 0 5 1] 

0.5>Y>O-efeS, J: V:*:^<^Sii> :^ll'fb-&ifef$:-^*S-& 

[0 0 5 2] 

ttf|g#:&, ^: MXn ^fcliMOXn (M=^M> X = 7\n¥y. n==^85C, 
#;6?;tCl±, MXn <Dm^\>tn=-±mmm^ MOXn ®#-^«n =^M#IS:- 2) 

[0 O f r: :.: . - 

[0 0 5 4] 

, 3tie,>{)^^g'^bfe%®T'%j:v>„ mm^mmm.m^t^^y-^'^tim'^. 
TMv^§ d b < > <fc y * b v>iMJ^»#aM^:$5-*^v> < hn^n^tcr-f- 

[0 0 5 5] 
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H^T T'^^ t- S k: j: o T S 3 T' ^ S « 
[0 0 5 6] 

^m^^mit^^y^^BtMi^^^^^'^'^'^^' mm<D'^^y'^t^^\t. &m 

[0 0 5 7] 
[0 0 5 8] 

mmx^^^i^'^, ^*b<i«^TicfTe>o #*bv^g^Mmm*323 k«±, 873 
Kje^T-e^y, ^<Dmm^^tis> mit^^y^^-^^^^'^'^^^'^^^^^'^* 

[0 0 5 9] 

^i^je^i^T'fes- xme^ic^f e>iciii2o rS'^F^:*^* bv^o,M^^^. mmumii^ 

So 

[0 0 6 0] 
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Si, Zr, Al, B, C, P, Mg, Sc, Cr, Co, Zn, Hf, Fe, Sb, W, V, Sn, BU 

S„ /\n>!f>Xli, F, CU Br, I CDV^"r^^•T?% J; V^;^)^ Icfj^ b J: IC, 3feM 
[0 0 6 1] 

«^^bv^^M>'^^^f>'fb^^^i. Tici^, VOCI3. Snci^, Sbcig, 81014, WClg^ 

^mici^^^o rtie>® la=feb<«2@Je^±s:^tf;Ki;s;A*^s:fflv^s^:, rt 

[0 0 6 2] 

[0 0 6 3] • 
[0 0 6 4] 

[0 0 6 5] 
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[0 0 6 6] 

[0 0 6 7] 

[0 0 6 8] 
[0 0 6 9] 

m^mt.Lx<Dm^mumit. n^vKitszz k&.±. 823 K^^T-e^u, * 
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[0 0 7 0] 

^=.r. T>^-^7Am, T^>, \^\^^vyisti£^^m^^yi^wwL^m^^xn 

[0 0 7 1] 

So 

[0 0 7 2] 

tc^umit'^iiyt^Mi^^^M^^n^yitm^^^'t^Kf^mi^iil^M-^'&^t.. 

mit^^y^r:^^t^<^-^B^<Dmm^j^^ m^hts n^mm^if) ii^MAp-^ 

^-fbtf L/ T s r i: % ^ s o 

[0 0 7 3] 
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[0 0 7 4] 

n>E^^^T'feS:*:|§W03fei!l^<3!) E S R:;?.^^^ h ±M% 1 2 .a 

j[K v^mMiga"e^'r .t e) ic 5 o 

CO 0 7 5] 

JlS^liVN"rflA^5fe"^% ^ V^„ 
[0 0 7 6] 
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[0 0 7 7] 
[0 0 7 8] 

bv>i^^iiiaii» 473~673 K-e&So m^MW^mis.\t±is.. fe^ 

[0 0 7 9] 
[0 0 8 0] 

3jf U ^ ^ 'f V ^ U ^ ® ^ o T % ^ V N . 
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[0 0 8 1] 

, ^mm. mmm. umm(D:^^i:no mmita^^ r^hy. r)vn- 
jv. THF, hfu$^>J&^*®:^'^^^^*w*bv^„ *7^, /N^niKum-^-ryjK 

M^!iS^K:^iE%@*bfc^. 373—773 K®M^ISH*T?^^!ia'tS il,' 
[0 0 8 2] 

a^b. ^?*b<li-hlBII3<D#^=foB-ro . 
[0 0 8 3] 

[0 0 8 4] 
[0 0 8 5] 

-^■rso b<iii~2oonm (DU'^^x^&^tiK ytmmoym^w^-^P^M^ ^ 

[0 0 8 6] 
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[0 0 8 7] 

-^moisayi^^my^m^^^ t/vn-ymm^^Et^t^-otci^^mit^^r'^^o 
yifm^^m-t^^t.aj^v^^. 

[0 0 8 8] 
[0 0 8 9] 

±^hr^nsu^'m^<Dmit^^y^ytmm<D&m^<D^^&it5M&%&^±^ 

[0 0 9 0] 
[0 0 9 1] 
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[0 0 9 2] 

i'^'^r: -7- -^^ i-#JCtII55S Wm^.: mm^^ :^^#%-^tf ) . . . .;. .•, V - v...?:! 

[0 0 9 4] 

[0 0 9 5] 

5&t>*>. ^^iiJ&s^^^) ^mm\zhx. 5®*%^j^±, 95^*%6^T^"t-So 
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[0 0 9 6] 
[0 0 9 7] 

[0 0 9 8] 
[0 0 9 9] 

Ji^_h(DRrm3t$:^tf%®T'fetiTOJPIli^^<> ic^3t, ^^^iO'^ An^f 

[0 10 0] 

mmm'M.t.hxit. no,,, so^, 7n>, t>=e-t, es-fisTK^^if®:^ 
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[0 10 1] 

[0 10 2] 

[i3$SM 1 ] 

. =^-^miz4-¥^m 0.5 s (E#33 «iin){C:7- . 'V" -'^^^.^^^^^^^ 

m'r^^mitfy^^K}^i!y(.iihx:e^mK^i'> ^fb5^i5i>icgiMs^^*^e>. 

[0 10 3] 

1.2 
[0 10 4] 
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[0 1 0 5] - 

E SRm^ . 

:^^tti-eE S RM^^n^ (R) ^zL-zfKXnx^ii'AjL^^'^K. mUK. 

it-riC, ESRtBff^&^Jofeo 
[0 10 6] 
E SRC!)tra^^frl«®i:feyT:'feS : 
SJ^^S: 0*«^iSXA>K(9 GHz^) «^>?. tr>^li-aS(JES-RE2X) 
ESR##=^ffirm (#^#): IE lOM/mT 

[i^-ESR-fB^icw^-r-s^^tf^ (^^«^) A^^iciE 10 mi 

mm^^^ : 330 + 25 mT 

mmumm : o.i mT 
mm^ •' soo'ft 

V-f ^nlSmiJ : 0.1 mWo 
[0 10 7] 
g tf#^»??C®il »J ^ S : 

Mn2+/MgOV-;{J- (^lt#«) CDS^fcg (g =2.0303) i:4 2fcB (g =1.981) 
5:16^ i:bT. r^^c^C J: y^J^<Z)E S R#-^® g^B^^ffibi^o 
[0 10 8] 

g = 2 . 0303 - (2 . 0303 - 1 ; 981) X L3/ (L3 + lA) 

L3 (3;*:B) il^n(DE SRm^(Dmm<Dm 

L4 :V-:iJ- (43{i:H) h^iM-<Z)E S R#-i-(D?^«®M 

*feE SRbf-^^^^COV^T^*, ^m^tlS E S R##;^>'^^:$3'#-^"^^S^ 
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[0 10 9] 

CD?a^T«rm3^miif©^C|iM$tlSgffl 1.950-2.030 BtMT 

mm^^Kmm'^^^h'j^^yy hiy^i-^<Dsm 2.002-2.010, 2.020-2.02 

8, 1.982-1.988 «M>ai o ife: g ^® 1.986-1.994 ICgffeJ&t^- iJ' *^m^bT 
[Olio] 

[iiigM2] 

^mbTm-fb^^^^^rii^bfeo m^. TiCl^ ©tK^IK (Ti^^?tm6.5%) 200 
cc^Ti^^L. ^#b>&*^e>T>^~T2K^?K (28%) $:pH*^T;V:*U'I^Ic;&S 

[0 112] 

(b) ±|B(a) T'^Tt^^b^^^^'^^Mi^l-. S6)lcr;bif>#H^TlCT573 
[0 113] 

m.^^'otchZ.h. (a) *U.3 (b) :6^0.156 ^*%-efeofeo 

[0 114] 
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[0 115] 

Mffiill:^'^^ (TDS) CDM^&^fofco i®«S:^tl,^n®2feJ:t?®3lC 
[0 116] 

WAIOOOS m.) §:MV^T^f^ofe. Um^B^Om^KU^^ 10"^ Torr (DM^Vim 
[0 117] 

^bi^(Z)-^^*S:0.156 5SJ|%JCiBMS-ltfcMigM2(b) (gI3) (D^^-f 

TTiCl2(M/Z=118), TiCl3(M/Z=154), TiCl4(M/Z=189), HC1(M/Z=36) U^i^^.^ 

[0 118] 
[MlS!M 3 ] 

TiCl4 %1.4vol55 -^t?7K^;!/::«.Cf^^T, VOGI3, SnGl4, SbClg, SiCl^, WClg 
, BiGlg, FeClgSfeli TiCl4S:ift?jlvol5i^tf'^tfT>n/df>:^::^?:Mi^;:«f:^aibT 
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[0 119] 
[0 12 0] 

[0 12 1] 

T? o *^ 3^ < #*Hc * ^ b «>#^ =fe ^ ^ " 

h;V®ii^ (m^5Kfc293 K) ^^Jofeo ?Sf^Mm^04 C>.^t- dO^^^ €^ 
«rm3^6iSiR'l4 & ^ b t v> feo 
[0 12 2] 

Cmo"^ Torr)o ^-f ^5? h V>T 5 -293 K mU) (Dmmx^^m. 
[0 12 3] 

[itmm 1 ] 
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[0 12 4] 

S4JC5t-riifey> MW4©^M^<0ESRx^e^ h-n^-eii, g^it 1.950- 
2.030 ©IgfflK:, mm^^KSK:J:yfiSi$^fc^*f«^tc«cJ< bU >^v^y Ni/^ 

[0 12 5] 

Sg-fiS 1.950~2.030 eD^CDtr-i^;t)^ HtlftTT*«llMS*t3&:ft>ofc ( -hlBS 1 
[0 12 6] 

*fe> 84 <D 5 KT?-<0«)t*§ift:ft^ r< ^^^?^-?:i403feMi£^». g^ 1.986^1. • . . , i 

994 <i.99 mmm-^m^'! i -^^ m^^ -i 

e> 3Q; tr- »^ < ti* A^o fee 

[0 12 7] 

ggeicBbfe^ aJ^M^#H^TT'M!£b;fe«:^tr'-^ (g =2.005)® ^M^^b 
[0128] 

[0 12 9] 
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